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(7 J) Wc Standard On. Cdmpakv, o/ 
910 Soutfa Nfichigan Avenue, Chtcago, 
Illinois. 60680. UnitcU Stales of America, a 
corporation organized and existing under 
5 the laws of the State of Ddawarc. United 
Stales ol America, do hereby dccbre the 
invention, for which wc pray that a patent 
may be granted (n us, and the method by 
which it is to be performed, to be par- 

fO ticuLarly described in and by the following 
statement; — 

iTiis iavcntion relates to a process for 
prodiATtng a pla^lics ianiuiate. 

In the early stages of de\*cloping extruded 

15 polystyrene foam 5he<l it appeared lhat» if 
properties of high gktw and high slrcnylh 
could be imparted to one surface of the 
*ect. dishes and the like could be therm- 
ally formed and trimmed from the sheet 

20 having a desirable china-like surface. It 
wa^ found that coati n g the Poly^lj3g"cJ[;gy" 
wliS^a -f esinoiJi5_4?nI jTneric jnalc nal would 
provide the desired strength and gloss pro* 
pcnics. The physical properties of the pro- 

25 duct of coating polj-styrene foam sheet with 
resinous polymeric material$ are superior to 
the properties of either the polystyrene foam 
sheet or the resinous polymeric material 
alona The gloss, rigidity, abrasion rcsisl- 

30 ance and cut resistance of extruded foam 
pol>'5tyrcnc sheet arc substantially improved 
wiih a resinous polymeric material coating, 
and conversely, a resinous polymeric mB- 
teibl film Ls substantially improved in its 

35 insulative properties, rigidity and loughncx.^ 
when combined with an extruded foam ^oly- 
st>'renc, substrate in a product having a 
while appearance. 

According to the present invention there 

40 is provided a process for pfcKJucino a plastics 
laminate comprising the sle|>s of contin' 
uously advancing a sheet of heat fasiblc 
foamed plastics "material past an extruder 
die, continuously extruding a la>*er of molten 

45 resinous polymeric material from the die 
onto a surface of the sheet, the resinous 
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polymeric maierlal when contaclti^ the 
sheet being at a temperature stifidcnt to 
fuse a thin surface layer of the sfceei. and 
compressing the sheet and resinous pob"' ^ 
meric material to form a lambale. 

The process preferably iiKludcs heating 
the resinou$ material in an extruder, such 
extruder being any of those types ia common 
use in the plasties industry, having h healing 55 
means an a compression means. R^-inous 
polymeric material may thus be itieHcd in 
an extrvdcr whereupon it is forced out of 
the barrel and through a flat film die pre* 
ferably un^lcr a pressure in the rungc of 60 
from 1,000 to 5,000 poimds per square inch. 
As usol in the specification and claims the 
verb "to mcll" means **to plaMici^t by heal 
until cAtrudabIc", The flat film die desirably 
has a gap or opening of from 1 to 100 65 
thousandths of an inch and an effective 
width appro;(imately equal to the width of 
the heat fusible plastic's cg. polysi\7ene) 
foam sheet to be coated. The dk can be 
provided with conventional beating means. 70 

The molten resinous po!>*mcric material 
is continuously extruded through the die 
and onto the heat fusible plastics (e.g. polv- 
styrene) foam layer which should be moving 
jast the die. The ct>ated heat fusible plas- 75 
tics (c^ polystyrene) foam is then com- 
pressed preferably between two rollers, a nip 
roller and a chill roller. The nip roller is 
preferably heated to between lOD^ and 
200'*F, and the chill roUcr is preferably 80 
cooled 10 between 40<* and 80°K The tem- 
perature of the rollers should be controlled 
so that the polymeric resin niaterial docs 
not cool so much ihat it cannot melt a thin 
byer of the foam polystyrene and fuse there- 85 
to. The clearance between these two rollers, 
which causes the coated pol>-styrettc foam 
laminate to be compressed Is commonly 
referred to as the nip. In ihe practice of 
this invention the nrp pressure per linear 90 
inch must tx: adequate to prexs the coating 
into the foam substrate. Such a nip prcs" 
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sure may be thai geocrally suflidCTil to com- 
press the coattd foam ^cct to about { \t2> 
Qonnai thickness. The foam* being re- 
silient, regains a major pan of lis original 
S thickness after being compressed. After 
comprejLsion the laminate heid in contact 
with the chill roller which cools it and wiiich 
can also impart desirable surface charac- 
tcristics to the pob'meric resinous layer. For 

10 example, if a mirror surface is desired a 
hi|hly polished cbill roller should be a^. 

The polymeric resinous materials useful 
in practising this invention arc preferably 
acryloniiiilc-butadiene-styrcnc copolymer?^ 

15 polyvinylchloride* crystalline polystyrene, 
rubber modified polystyrene, acrvlonitiilc- 
polystyrene copolymer, polypropylene or 
polyethylene, 'ihc temperature of the poly* 
rocr leaving the die should be about 450*>F. 

20 since at this temperature it will remain hot 
long enough to melt a thin layer of the 
polystyrene f(»m diect« thus enabling it to 
adhere thereto. 

The laminate product of this invention can 

25 be used for panels in homes, buildings, truck 
trailers and mobUc homes. It can be used 
for dishes and packaging containers. It can 
also be used as a material of construction 
for such things as refrigerators, ice chests 

30 and even toys and recreational oquipmenL 
The process of the invention will be de- 
scribed in more detail with particular re- 
ference to the accompanying drawings in 
which : 

35 Figure 1 is a schematic elevation of a 
coating machine having a horizontal ex- 
truder 13; and 

Figure 2 13 a schetuatic elevation of a 
coating machine having a vertical extruder 

40 )3a. 

In Rgurc 1 the heal fusible foam sheet 
1 travels from an unwind station 1 1 throu^.h 
a tension control 12 and onto a nip roller 
14, which is a roller that forms a nip or 

45 compression means with a second roller. 
The heat fu.siblc foam sheet 10 is then 
coated with a polymeric resinous material 
eximded through a flat film die 15 uttavhed 
to extruder 13, The coated sheet 16 is ihcn 

50 uansferred to a chill roller 17 which Ls a 
cooled roller opposite the nip roller which 
forms a part of the compression means and 
also imparts desirable surface chafacierislics 
to the coating. The coated heat fusible foam 

55 sheet 16 is next transferred to a third roller 
18 virhicfa diverts the pass of the sheet and 
enables it to extend around and thus remain 
in contact with the chill roller 17 for, for 
example, about one-half of its circumference 

60 The coated side having been immediately 
cnated does not contact the surface of the 
Ihiril roller 18. The three rollers referred to 
above are externally powered to impart 
motion to the heat fusible foam sheet 10. 

65 The coated shed 16 is then passed through 



another tension control 19 and wound ijpon 
a rewind roll at the rewind station 20. The 
rewind roller at the rewind station 20 is also 
powered by an external power source to im- 
part motion to the coaled heal iixsibk foam 70 
sheet 16 to wind the finished product. 

In Figyrc 2 the heal fusible foam sheet 
10a travels from an unwind statioQ 11a 
through a tension control i2a and onto a 
nip ruHcr 14a, which is a roller that forms a 75 
nip or compression means uiih a $^nd 
roller. The beat fusible foam sheet lOa is 
then coated with a polymeric rctinotis ma- 
terial extruded through a 8at film die 15a 
attached to extruder 13a. The coated sheet 80 
is then transferred to a chill roHtr 17a 
which is a cooled roller opposite ti^ nip 
roller which forms a pan of the compression 
means and also imparts desirable surface 
characteristics to the cmiing. The coated 85 
heat fusible foam sheet 16a is next trans- 
ferred to a third roller iSa which enables it 
to remain in contact with the chOI roller 
17a for about one-half of its circumiereoce. 
The coated side having been immcdktely 90 
coaled does rK>t contact the surface of the 
third roller 18a, The three rollers fx^crrcd 
to above arc externally powered to impart 
motion to the heat fusible foam :^oet 10a. 
The coated sheet 16a is then pa.ssed through 95 
arK>ther tension control 19& and wound upon 
a rewind roll at the rewind station 20^ The 
rewind roll at Ibe rewind station 20a is also 
powered by an external power source to im- 
part modon to the coated heal fusiUc foam 100 
sheet 16a to wind the finished product 

Preferably, the extruder has a barrel, a 
heating means and a comprcsison means. 
The compression means of the trxtrudcr Is 
an auger contained inside the barrel having 105 
from 18 to 30 flints (revolution.<c of the 
helical inclined plane along the of 
the barrel). The heating means L> cither 
an elecuic or oil heater positioned outside 
tmd along the barrel to create independently 110 
conuolled heat zones inside the barrel. Some 
heflt is also provided by working of the 
material in the auger compression means. 
The barrel temperature should be bct^'cen 
400<> and 475^F., and preferably about 115 
450^P^ the barrel having an inside diameter 
of between I and 12 J laches. The polymeric 
resinous material can thus be extruded in h 
continuous operauon. 

It is preferred that extrusion be through 120 
a heated fiat film die. The temperature of 
the die is held between 375° and 500^F. by 
either an electric or an oil heaten The 
prejaure inside the die will gencTa.lly fall 
tn the range of 1,000 to 5,000 psi depend- 125 
!ng upon the polymeric resinous material 
used. The die pressure is preferably 1^00 
psi. The gap (opening) in the die is ap- 
proximately 2 to 100 thousandths of £m irKh. 
preferably 10 thousandths, with the width of IjO 
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ibc die varying with the width of the poly- 
styrene foam sheet to be coaled. 

For best results it is important that the 
molten xcsznous coating mtacrial contact the 
5 pol>'s(yrene foam sheet while it is on the 
nip roller. Contacting the two materials at 
this point ensures that the rcsinotis poly- 
meric material wiU contact the foam sheet 
while it is being held smooth and free from 

10 wrinkles. The produet will then be free 
of wrinkles and surface imperfections. It 
has also been found that rotating the nip 
roller between 0 and 10% slower than the 
chill roller (based on the surface speed of 

15 the chill roller) and Ihc third roller between 
0 and 10% faster than the chill roller (based 
on the surface speed of the chill roller) re- 
sults in a more smooth and uniform product. 
It has been found that about 2% variance in 

20 speed (based on the surface speed of the chill 
roller) is the optimum. Preferably, the sur- 
face speed of the chUI roller is substantially 
equal to the speed of advancement of the 
sheet. In addition, the tension on the poly- 

25 styrene foam sheet is controlled by two ten- 
sion controb (shown in the figures). The 
preferred tension on the coaled sheet coming 
off the rolls is between 2 and 20 pounds per 
linear inch. 

30 The linear speed of the polystyrene foam 
sh^ as it travek from the unwind station to 
the rewind station is dependent up^ the 
thickness of the polymeric rtsinous malcrial 
to be appHedL the output of the polymeric 

35 rcsmous extruder and the capabiiidcs of the 
unwind station and the rewind station 
t^hown in the figures). Speeds can ranee 
from 100 to 2000 feel per minute depending 
upon these variables. 

40 Various heat fusible foam sheets can 
serve a.s the substrate in the coating process 
of this invention. The following are ex- 
amples of the more important foams which 
can be coated: polystyrene, slyrcnc copoly- 

45 racrs, polyethylene, polypropylene and poly- 
vinylchloride. It shtiuld be noted, however, 
that polyethylene and polypropylene foam 
sheets are usually only cirective as substrates 
when they arc being coated with polyethyl- 

50 enc and polypropylene rtspeclivcly. Simil- 
arly, pob'clhylenc and polypropylene arc 
usually only cffcclivc as coaling materials 
\^*hen polyethylene and po]ypmp>lcae foam 
sheets arc the respective substniies. 

55 l^e compression of the polymeric re- 
sinous material onto the polystyrene foam 
sheet .^ubstrate^ which Ls preferably of suffi- 
cient magnitude to press the rcsmous ma- 
terial into the sheet* may be effected without 

dO nip compression by increasing the linear ten- 
sion of the foam substrate, thereby causing 
the polynocric materbl to be comprejtsed 
slightly a.s it wrapped t>er\veen the nip 
roU and the foam substrate. 



WHAT WE CLAIM IS; - 65 
]. A process for producing a plastics 
laminate comprising the steps of contin- 
uously advancing a sheet of heat fusible 
foamed plastics material past an <xtruder 
die, continuously extruding a iavcr molten 70 
resinous polymeric material from the die 
onto a surface of the sheet, the resinous 
polymeric material when contacting the 
sheet being at a temperature sufficient to 
fuse a thin surface layer of the sheel, smd 75 
c\>mpres!sing the sheet and resinous polymeric 
material to fonm a laminate. 

2* A process according to claim 1 in 
which compression is effected by passing the 
sheet between a nip roller and a chill toUer, ?0 
the path of the sheet is diverted by a third 
roller so that the sheet extends around a 
portion of the circumference trf tiw chiJI 
roUcr and the layer of molten resinous ma* 
terial is extruded onto the surface of the 85 
sheet which contacts the chill roller, 

3. A process according to claim 2 in 
which the surface spctd of the chill roller is 
substantially equal to the speed of ^vance- 
ment of the sheet of foamed plasties ma- 90 
terial. 

4. A process according to claim 2 or 
claim 3 in which the surface sped oi the nip 
roller is from 0 to 10% slower than that of 
the chiU roller and the surface speed of the 95 
ihird roller is from 0 lo 10% faster ihan the 

of the chill roller. 

5. A pnxress for continuously citing a 
sheet of heat fusible foam sheet coniprising 

(1) melt a resinous polymeric material: (2j 100 
extruding said resinous material through a 
flat film die; (3) ctMitacting the sheet and the 
resinous polymeric materia]; the resinous 
poljrruerk materia) being at a temperature 
sufhcient to fuse a thin surface layer of the 105 
sheet; and (4) compressing said contacted 
sheet and resinous polymeric material in 
compression rollet means comprising (i) a 
nip roller, (ii) a chill roUcr and (iii) a third 
roller, said compr^'don roller means and 110 
rewind roller means iniparting motion to 
the heat fusible foam xhect as it travels ' 
through said compression roller mc^ns and 
subsequcnlly onto the remind roller. 

6. A prcxxss according lo claim 5 in 115 
which the contacting of the resinous poly- 
meric materia] and the heat fusible foam 
sheet b effected subsequent to said heat fus- 
ible foam sheet passing into the roller meann 
wherein a laminate is formed and ihc nip 120 
roller Ls operated up to 10^ slower than 
the chill roller, based on the surface ^tpcrJ 

of the chiJI roller and the third roller is 
operated up to 10% faster than the chill 
roller, based on the surface speed of the 123 
chill roller. 

7. A process according to claini 5 in 
which the heat fusible sheet and ihc n::s/rK>us 
polymeric materia] are compressed tc^cthcr 



4 ) ^6.780 ^ 



by ^imultancou.oi cootaci on either side by 
the roller means, the roller means anJ the 
rewind roller being cAtemally powered. 
8. A process according to ciaim 7 in 
5 which the foam sheet is held flat and smooth 
on ihc surface of the nip roller before it is 
compressed by said rolkr means and said 
resinous polymeric material is fused into the 
sheet. 

10 9. A process according to any one of 
claims 2 to 8 wherein die nip roller is rotat«l 
aNiut 2% slower than the chill roller, based 
upon the surface speed of the chUl roller, 
and the third roUcr is rotated about 2% 

15 faster than the chill roller, ba^ upc)n the 
surface speed of the chdl rolicr. 

10. A process according lo any preced- 
ing claim wherein the heat fusible foam sheet 
i polystyrene, styrcnc copolyn>crs, or poly- 

20 vinykrhloride. 

J J . A process according to any preced- 
ing claim wherein the ic^inous po]>-mcric 
material Is aery lonitrilc-bu tad ienC'Sl>Tcne co- 
polymer, polyvlnylchloridc, crystalline poly- 

25 styrcne. rubber modLricd pol>'5t>Tcnc or 
acrylonitrile-Myrene copoiymcr. 

IZ A process according to any preced- 
ing claim wherein the resinous po)>*meric 
material is c;i(ruded at a tcniperaturc of 

30 ab«iul 450*=>F. 

13. A process according to ar^y preved- 
Fng claim wherein the nip roller is held at 
a temperature between 100" and 200*^F. 

14. A process according to any prcced- 
35 ing claim wherein the polymeric resinous 

mstcrial is extruded through a flat film die 
under pressure of between J, 000 and 5,000 
pounds per square inch. 

15. A process according to claim 14 
40 wherein the pressure is about 1^00 pi^unds 

per square bidh, 

16. A process according to any precede 
ing claim wherein the heat fusible foam .sheet 



is polyethylene and the resinous pal>mOfic 
material is polyethylene. 45 

17. A process according to any oo^ of 
cbims 1 to 15 wherein the beat fusiNe (oam 
sheet is polypropylene and the resinous 
polymeric maierial is poI>propylenei 

18. A process according to any prcccd- 50 
ing claim wherein the chiU roller imparts 
desirable surface characteristics lo the coated 
side. 

19. A process accordirig to any prcccd- 

bg claim wherein the chlU roller is main- 55 
talncd at a temperature between 40^ and 
80"F. 

20. A process according to any preced* 
ing claim wherein the linear speed of the 
heal fusible foam sheet is from 100 to 2000 60 
feet per minute. 

21- A process according to any preced- 
ing claim wherein the tension on the dieei is 
between 2 and 20 pounds per linear inch. 

22. A process according to any precedinQ 65 
claim in which the resinous polymeric ma- 
terial and the heat fusible foam siied are 
compressed sufBcicntly to press the re$ir>ous 
polymeric material into the heat fusiblt foam 
sheet, 70 

23. A process for producing a plastics 
laminate according to claim I and substan- 
tially as hereinbefore described, 

24. A process for producing a phsttc 
laminate according to claim 1 and substan- 75 
tially as illustrated in cither of Flgurt^^s 1 and 

2. 

25. A plastics laminate whcnerer pro- 
duced by a process according to any precede 
ing claim. 80 

MATHYS A SQUIRH. 
Chartered Patent Agents, 

10 Fleet .Street, 

London, E.C.4. 
Agents for the Applicants;. 



FrrDled for Her Majesty's StalioDcry Office by Burpcn & Son (AbiBgcloD\ tad.— 1974. 
PubUtbcd at The Patent OS^/ot, aS Soudumplon Buitdiftgs, LoixtoD, WC2A I AY 
from whKb copies zxuy bt obtained. 



1346780 COMPLETE SPECIFICATION 

I <UCCTT drcwmf It o rtptodutiion of 

^"^■^'^ tht OfiJ/rwl on o fetfucrtf icalc 

Shee-t 1 




7 



1346780 COMPLETE SPECIFJCATION 

(nf It <t t 

Sheet 2 




This Page is Inserted bv rFW TnH • 

Operations and is noL T . u ^"^ '"^ Scanning 
ana ,s not part of the Official Record 

BEST AVAILABLE IMAGES 

13 BLACK BORDERS 

a<^ucECUTop.,v^,oP,BorTo^,ORs^>,s 

□ fAOEDTEXTORDR^WVlNC 

a BLURJ^EB OR ILLECrBLE TEXT On 0,UwrNC 

□ SKEWED/SLANTED IMAGES 

Q^OLOR OR BLACK AND WH.te PHOTOCUPHS 

□ GR.4.Y SCALE DOCUMENTS 

□UJ*ES OR MARKS ON ORIGINAL DOCUMENT 

a^«EEERENCE,S, OR EXHrB,T(S, SDBM.TTEO ARE POOR QUaL.TV 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY 



